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= (54) Title: FACTOR PARTICIPATING IN TRANSCRIPTIONAL REGULATION 

~ (54) %w<D%fr: &^mmizM$-?z>H* 

(57) Abstract: HDART binds lo HDAC (hi stone deacetylase) and functions as a repressor. Also, HDART directly binds to Skip, 
00 which functions as a transcriptional coactivator of a nuclear receptor, to inhibit the transcription of the nuclear receptor. More- 

over, HDART can bind to HDAC, which is one of transcriptional corepressors of a nuclear receptor, to thereby strongly inhibit the 
^ transcription via histone deacetylation of HDAC. On the other hand, a dominant negative peptide of HDART is obtained and it is 
^ confirmed that this peptide activates transcription on the contrary to the full-length HDART protein. In particular, this peptide is 
^ superior to all-trans retinoic acid (ATRA) in the activity to activate transcription of retinoic acid receptor. 

0(57)g#: HDARTI4. HDAC ( t X h ^WtT *tl=f- Mmfk) iZ&£L 'J ZflsV*- 1 LT»ffi"r £o HDART 
O 14. artU-fe^-ttJgS^T**'*-*-* LTS&raSkipttilS^L. 8f*3 Zf* MM*" 
^ ho £Z>lZ % HDARTI4I5I*! — 0)$z^Z} 'J ~J\s *y*f — (?) 1 Ot*fe l J, HDAC 1 *S£ LHDAC0) t X h >Jft7 

Q -b^Wblc«feyai*lces*W«IL»*. HDART(0F^^>h^^^-<^^Ktl#^^. Ctf^^K 

i4SE±£a)HDART/::A,tf <mttz&tz&^£js&{t+$>zk£tmmLtz 0 ftizzn^zf? kic^u^/ 

U-fe^^— CDg¥/^ttibHgl4all-trdns Retinoic Acid(ATRA)£±[I]£;Ste£;£ L X l*tz<> 
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K., Partridge, N. C. , and MacDonald, P. N. (1998) J Biol Chem 273 (26), 
16434-41, MacDonald. P. N. , Baudino, T. A., Tokuiaru, H. , Dowd, D. R. , 
and Zhang. C. (2001) Steroids 66(3-5), 171-6.) . 

5 mjwm™ 

feM-^ L#3$t fc&glT£ IMS 21 1 £ a to£T 3. 
10 *KSm&a, ^a^^a^nxocrn (crooked neck) itfcTcDfch^ 

a $A*X crn afiHFaftftt, E^O^aBTS^O^U^fc&SJtfeTF 

15 ^tj^tS*X«rc:t3ft«ai#$nTV>-5 (Zhang, K., Smouse. D. , and 

Perrimon, N. (1991) Genes Dev 5 (6) , 1080-91) „ cm 9 >A£K© 1 o©$l 

ftuwam. mmttfamizntcT- h ? h u 3^7°^ kk* (tpr) © 1 6 © 
20 -rzjn-tztLTit. mmiMpjmw* is&wm* xM/m 

K*:J— tefifllftj, &<fctf*>A£Stf&2£;^£n3 (Lamb. J. R. . Tugendreich. 
S. . and Hieter, P. (1995) Trends Biochem Sci 20 (7), 257-9) . 

sOya £Ax crn »£T<!:|W!4i !;:#$:© TPR *Wm&*>ifi>7 u 

25 -~>^Lfct h crnJfte^ttKfcaftSnTti*ie^fcHiil/fc(£¥*SDNA 
mmzm^t^^yn^n (XAB2) £3-FL£:jIfc?- (Yoshimichi £>, 
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Jounal. Biol. Chem. 275:34931-34937) £-Srf 5%>0T&<5#«, #R38#t 

tmvm* hdac ih^hymr-t^Mmm) fctt^uur/i/yu— ti« 

*§8»1#T?» THDAST (a HDAC associated repressor TPR) J * 

5 >/v?ntmtz>o miten hdart^\ ±^Lfc&ftw-t::/^- 

Oi?37^^-^-tUllt5 Skip £E8H6£U Wl/t^-C 
£<hfcj|ffiLfco HDART«Wl/-fey^-(D^DUy 
UyU— ©lr>T?*D, HDAC tfe^U HDAC ©kX h yMTt^Mklz^ D3§* 

to ^©^^h«^shdart t^c^^tt-fbr^^t^ 

Tfcfr"^ #S5SWtt, HDART©fffctC«0JL7tS^MtgtK^ 

(1) *^BJttfe¥»JS^^n-HLfeDNAT2feoT, (A) ME»-^2fc 
IB«©75yKIH^J^^-r^^>A^K^n- FLfc DNA, f-fctt, (B) SB^U 

15 m^iizmnvi&MmmftZfczmkr&z. 

(2) *36W>*K^aift!H : f*3-Hl/fcDNAT*oT. (A) mmm^2\z 

mn(D7$;mmmz&^~ci%L<\mik<D7$JWi-t)mm. x& 

u/ £ iznfflR-zmt 75/ mem^rr s * > a # K£ 3 - k l & dna, £fc 

tt (B) @B^J#-^1 t|3m©tl*iB^e>^^DNA<hXhU>^x>h^#T 
20 f;w 7 'j y-r XT 3 DNA * d 

(3) #^BJte±fB (1) SfcfcJ: (2) fcEttODNACtDD-HSnfcte^ 

(3) lamoflE^wiifiiH^-p**. 

25 (5) *58WJi(6¥ft«ttflSU»*^^r J *=i-l«LfcDMAT?*oT, 
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H Ltc DNA, %tc\t (B) @H^J#^ 1 Cfctt* 1 * 6 537 mS^TO^SE^J^ 
DNAT&£o 

( 6 ) *%mtmL&mmt v®**?? k h ufc dna t^ol 

(A) ra#-5f 2lC:ktt£l^S> 179ft©75/M@e?iJtC;£V>Tl^lXte»: 
5 075 #A*«klX/*fctt#liDStifc75yilE5!l*#-rs 
K * □ - K Ufc DNA, £ tz \t (B) ££I#S§ lfcfc -5 1 5 537 
£T©&3£I3?!Ij&> SfcS DNA «hX h U >5?x > h&&#TT/W 7*U #4 XT 5 
DNAT&&. 

(7) *fg^tt±E (5) £fcfct (6) ia«©DNAt«k03-|<Snfcfe¥S 
10 tt^^HTS&S, 

(8) *^HJ«±IB (1) , (2) , (5) (6) ©^m^fclBtt© 
DNA©5£, 'J>fc<£bl S^^U^HSSWr^DNAT**. 

(9) #SS8§tt±lB (1) , (2) , (5) (6) ©l^Ttl^fe^© 
DNA ^#A^tlfe^^^-T$>§o 

15 (10) *^BJ«±|2 (1) , (2) , (5) (6) 0)^1rtlfr\zmm 

©DNA£fc«±IB (9) fclBm©^*-£##T**t£fnillST?*<&. 

(11) #fPJ«±fB (3) fcKISCB^SfcKJLhBB (7) CBB«©^^H 

(12) *^Wtt±E (1) , (2) , (5) (6) ©^Ttl^KfBfc 
20 ©DNA t/W^'J^ XL, 10^1/:*^ Kg^T-S, ^Urf* 

(13) ^nm&T© (A) ~ (D) mi-rnfrtfmfeisnrz&WL-v&z. 

(A) ±12 (12) KUBWo^Urf^^U^H^n-^ 

(B) ±E (3) (4) (IHB«©^«JS^ *>L< «§£H^©3B#^ 
25 7 K 

(o ±te (7) icc«©te^«ttfl5^^ h\ feb< «M^y^K©^^y 
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(d) ±ia ( 1 1 ) izmmofofc 

ot, *mmm&owm\z~D^xmm\zmm~?z> B *wmm\z&\,*x 

¥&%KZmm*nW?Z :HAT (kXh>7iz^;i/h7>X7x7-i?£fc« 
5 h>7±^-Mtmm) > HDAC (fcXb>x7-fe3^-if£fcfctk7. h>IB7 

•fe^Wfe**) , DAPI (4' , 6-y75y;2-7iZM>Ml') > RAR 
(1/3V <t>MU*:7?-) , GR (^3J^3< HMzT**-) , DBD (DNA 
, AD , ATRA (all-trans Ret inoic Acid:£h 

-5c #5&iB©*g^»fWB^£M*Tntf HDART X$> X) , HDART ©75 /&I2?1J&, 
E#l#*f2j&>e>fc5„ fiU *f6W©fl5¥W*9H^ttE5iJ#^2fciB«©HDART 

15 t^^tigK ««»© 7 5 j wthmm, x& WA^n^tcum^n 
it7$;mmm&&?z?>/wi> z&\z\z. hdart £3— f htz. dna (B3#i 

1 ) tXh'J>yx>h &&#T/W 7* U ^-f XT -5 DNA (C «t 0 □ - H £ *1 
±§B HDART 2>rt2W&. thWfiD^^ILT^5i<hiS^, khli 

&tz, 7$ymwmmz%t%wmMM?>wn<Dmm\z. mx\z. &m 

©SW577-y7^^7U-X^U-^>« (Molecular Cloning 
25 3 rd Ed, Chapter 2, pp. 2.1-2.117) (PCR : Molecular 

Cloning 3 rd Ed, Chapter 8. pp. 8.1-8.126) ftffifcfijffi LTHJfif -5 
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HftftKlte:, HDART^n-HUfeDNA (E#|#-ffl) £tc\tt<D-M%zf 

9>M9)iZ* mUS. PART tTSymiB^J^ViTiS^/jN^Pv-^l-So 
5 HOffiVssfc^o^-fcJU 40%&Lk, L < & 60%£>Lh, 

£b<te80%R±, 3&ldf?*b<«9096£U:> ^e.tjf*t<«95%^±, 
$Sfc|i?i:lX«<>fc<£fc97KSiLb (0S*.fc£ 98fr£99%) ©^SSB^JO— 

10 ^n«JlM^-r-5)^<h^T#-g)„ -0iJ<hbT&, 25%*;UA75 h\ J^Jtb 
V^#T«50%*;UA75 h\ 4XSSC, 50mM Hepes pH7. 0, 10Xr>AJPh^ 
20uLgM\^D-^n : f- DNA^^A-f7*U^V-fe-v3>^*, 42^^ 
-%7V/W^U^'f-tl-V3>^ff^fe^ 1Sifebfc:/o-7*£?isJ|]U 42<C 
T-iffiiSt5 £ <h Kick 0 A-f ^-T if- v a >£»T3 £ iWetlS. 

15 ^<D&<D&mzwzm&m&&xfum&mt, lxssc, o. 1* sds, 37 < c*§^t% 

cfcDMLV^friibTte, 0. 5xSSC, 0..1X .SDS, 42'CgSre, 

-e«, o. 2xssc, o. ix sds, 65 , css"eiijfi-r'5iit^'T?#-5. ^ne»ssc> sds 

20 SB^JO/J^EOv-te, BLASTn (Ml/^JU) ^ BLASTx (TS/lfcU'W © 
yp^^A(Altschul et al. J. Mol. Biol. 215:403-410, 1990) btftt 
f£:/o^Ate, Karlin and Altschul £,fc5X;H*U XA 
BLAST (Proc. Natl. Acad. Sei. USA 87:2264-2268, 1990, Proc.Natl. Acad. 
Sei. USA 90:5873-5877, 1993) BLASTN lei oT^SS3^J^0 

25 UtT 54§£k:te, n7*-?-\$WZM score = 100, wordlength = 12 

BUSTXlc«fcoT73yitia^J*»*r'r*#^K:tt, ^7^-^-»WA 
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« score = 50, wordlength = 3 t**. Sfc, Gapped BLAST WiAZm^ 
T, T$smmmm*Z*&* AltschulS (Nucleic. Acids. 
Re, 25:3389-3402, 1997) *W*i<tlT»WKniz BLAST t. 

Gapped BLAST yp^^A^V^^t^ ^D^AO^*;^,^ 

(http://www. ncbi. nlm. nih. gov. ) „ 

^^SWt^tt, ^©w^* deletion-mutant 

iPm^m. PCR&, site-directed mutagenesis j; OUffr-SCij&Jr* 

20 *MMtttt*mT-m»T***nmt<*n*. «u hdart« 

fSaifflW^^K Sfc> BDAETHHDAC^lB^u HDAST & 
HDAC « U V LXhX b >K7*5VWHSttfc * D l# 

KHDAC1, HDAC2, HDAC3) ^ 7 II (HDAC4, HDAC5. HDAC6, HDAC7, HDAC8)*# 
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fttZZtifitobtlTteZ. #fPJ© HDARTte HDAC2, HDAC5, HDAC7, HDAC8 ^ 

tmsTzbot^xznzztfrt)* *mw\z&^xte, hdac2, hdacs, 

HDAC7, HDAC8 %ftM\Z&ft?2>Z.ttf £tt5©HDACfc:4$K:l8j£3tt 
5 T&S. 

m \z ct d m\ Lii&m&mwt tvx\t. mm \z u± 7°$ - b itn 

10 W©H : WIE^«!IHbfc3l6BrT?U3V'f >X Mr:/*-, tf*5>DHz:/* 

7°^ -& £©*;wt >^igi§& 5 ^fc*rr**w u-fe £ 

15 c^is. im-?z>Mmmx7F;?&5\z, HDARmi^y-r >km* 
7"*-©te^£ttnau ssfctt, £©^3v >mu-tzf?-<Dmmz&r)mm 
ir%Mk&%fflm?zz\£tfwt>frizfc?x\,>2>fcib, vj-j >nu-t??-<D 
mmzx^itKm^mmvrcmmo^mmthx^m^mm^m^Lxh 

20 #f^«±Ete^»iHB^£:3-KbfcDNAK:0rfS. H©DNA£bTtt» #J 
*.fcf!B#l#-*t 1 tfBI!c©^BB^e>^§ DNA *mtfZ>Z.ttfX£Z>tf. Ztl\Z 
£ tl& t> ©TOft < , ±kE b fc@B»# 2 t3fB«t©T 5 / S?E?'J£ 3 -Kb 
fc DNA. B2^J#^2 £IE«&©7S /ISiB^JKlfc^T 1 tl< fc«g8fc©75 /t^ 

25 □ - K bfc DNA, tffiB^M 1 ('fB@©m»BB^J^ £ &3 DNA t X h 'J > v 

x > h fc&frFT/w y u ^ XT-s dna & t'A^sns. 
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tc J; -5 fc> t hlf BicD/hMIS) © cDNA 7? U 5. A-f t7*U ^ if 
-ya>^d^'J^7-tfI» (PCR) fc«fc {•&©# 

5 &<hbTte> kh«(DiDRNA^^fcfflV^ 1 ^IBtfe© DNA ©-g&£ 

v-tUTRT-PCR (Molecular Cloning 3 rd Ed, Chapter 8, Protocol 8, 

pp. 8.46-8.53) fcJ;0#SJ:tfeT?#5. fc*5, b hM£Wd# 

dna &JMrr*fcJ6o;w^u^-f -tf-- >&mz. ±5£Lfci§D 

10 ±IH DNA >^T^)^W13 fc, DNA OI33Wflf;ifB 
«©DNA£*©ffitt«£**tt**i£j£U 7--'J>^tT4^bTt)J;K 
±IE DNA «te¥W^iJS^^n- H L ZtfrZ, ZomW-mMm^ZtkM 

-^tLTJBHSCta*"^*. HO^a^IWTfflViStt^-ttt, ±fBDNA£ 
15 ^^^^-^^fcffi^tf^i^W^bVi 0 S8S^^-». *>/1*ft££ 
tffl^*»i?5gk:«tr), »*v^i»A*r*IBfiK«tDi£i:3IK-r*2:t*«T#*. 

f\ ±«B^*-*1&£»!|jfifcBAU £©?§£]« £ig*T3 0 unlets 

25 



WO 2004/031388 



PCT/JP2003/009443 



- 10 - 

^tc\mwiH\zmxL±m^mm=f-^m^^ z. t \z x x> > 

fl?fi«<D DNA IZfe&Lmz DNA ^^.i:©!!^^ >A°?«£ LT^£i£3 £ 
10 *^BJ©DNA{3D-F$tlfcfe¥«JS^^rt^-fe7°^-^^^ 

%mtZ>o HDART fct£ftTr&nkf> ^MH^ tbT»§^, HDART O H 
^Vh^^x^^^^H^^J^-rixh, N*^C7)4^(DTPR (OT. TN4TPRJ 
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±fE F5^-> h*#5V 7 V <7°? 1 F©pgf«> m^m^ 1 0)5% 1 *>S 537 * 
WtSW^f^ DNA zmz^f? 3 C <h (c J; D PSI"^ £ 

T#3 0 -®^7^Ft7Symg3^J«ViTtt^^1-?.^7*^H0D 
±IBie»^l©-5^1^?> 537 *T?®4K3£ffi^Jfc^S 
5 if AfcJztf/fsfcttftJo) F>££*fc DNA £»^7:P £ 

5fc©fc/flV>5C£#-?€rS. ^JSMfcjKLfcfit), HDART©N4TPR« 

10 :©tF*3l/t7°^-tLT, Skip 

-f FMr7^- fcf*S>DI/-fe7*- xxhoy>l/ir7^-^tf^^t 
7°^- 7>Hd^*>Hi7^- HjK;^>Hr^-&^©*;wq&> 
±» N4TPR l/5V-f >g£ 1/t 7* ATRA (C «k Sfe 

©Ms«S**feWTt>nTtr>£. t£*>\Z, tf^5>A^»ATRA*^tf^©8JI## 
20 eM^{3t>ffF«lS(0kuDo, M. et al. . (2002) Front Biosci 7. 204- 
18) > IPH« (Zhang D. et al., (2000) J Cell Physiol 185 (1), 1-20), ?tttt 
fi(Schiutzler C. and Kohrle J. (2000) Thyroid 10 (5), 393-406), 
Wiles R. M. (2000) Nutrition 16(11-12), 1084-9), mm (Riecken E. 0. and 
Rosewicz S. (1999) 10 Suppl 4, 197-200) *Ti&*fc£fflSnfc«>TSeK £ 
25 © ATRA ICfUtTXtt ATRA £*&£-frT, *^7^ c fctftT?*5. 
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<D DNA t Ltlt AftWfctt, m&m% 2 fcfctfr* 1 frt> 179 &<D7$ SMEW 
ft iott^Zf^ H*3-HbfcWTA, -^l<i:bT«, 13?»J#-f§- 1 537 
T©mSE^iJ^ e»© DNA 3 £ EttfcEJfcSft* t>©Ttt& 

fe¥^tt^l^^-r^tSHT, E5U#-^2K:*W*1^S 179&0757M 

5 mmz&^Ti^\s <\mwi<D7^;mmWk, ifx*«fc^/*fctt#jp 

£nfc75 J ®.mm*mtZ>^'73 L K£3- F DNA> *fcttEM## 1 £43 
tt£ 1 ^e> 537 JfiSSTO*£SE^6fe* DNA tX h U >vx> hfe^TT 

±!E|g^fiH£ft;^ 7°^ K * □ - H U fc DNA ±$ U fclg^JflJft] H^F £ n - K 

10 bfc dna zntcm. mz.it* c stents c £#-e#s. 
±edna^ ±m^^mt^y°^^^±mt^>rc^ &m&$fct;HB 

at?*fc«koTigl:SW-rsc:t3&«T?#S. £©te^-SlR&«u in vitro, in 
virom^mT^^K In vivo%<om^\Z\t, ±IBDNA^Ift^^nfe^^ 

20 ±12 DNA ?:m^^OT#rt^#ALT±IBfe^tt^^7 , 5 1 

^s#:fcjfA$-frT^w^3i$-e-Tt)«t<, mm^z?-iz®.?>.&/u 
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dna em? zrz®®^?-\z%L&&&m? z c tmz\,». z. *> 

& DNA fcfi<-T5J: t fcJ: 0±Bl6«ttft^^ Hftn- K Lfc DNA fc«i 

^ K « □ - K Lfc DNA »S 6 y 7 ^ > h t LX A-f ? U ^ if 

<taST££ 0 -tie.g^T±i5DNA©-^ffiV^^{c^ ^D-^tbt 

*LK *»©DNA E*l#*lfcE*0DNA») £/vf 

?y xu ^ < t 10 5c * vtt y ^ * K7n 

$iJHT^3-KbfeDNA©^P-->^^ijffl«Ci:^T^^ 0 



20 
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BW<D DNA ©56584*18 *»«ff* d ^^Rj^Tfe^. 

ffi^J#-^ lfcfEffc© DNA, *£:«•£■©&# DNA S«) £iMrT3o ^ 
15 DNA t/\47Vjr<1Xr&X9\'*9- Ffu-y'fimfeZftfzMU&mM-tZo 
KDNA i81S$M^t§. ^RfcHJt^nfc^^U^K 
yp-y{C/W y^XLtc DNA Sttfflrs #S89§© DNA ©fggt 

20 o)Wkum<Dmm\t. mmm\zm%i<Dj5&T-ftoz:ttf-v%% 0 mwhumcDm 

dna t /w 7u y-r xt-& y° *m ^x. dna zmmt vtz pcr m 
\z£r>x*mw(DdM$:mm-rzz:£$>Bim-c$>z> 0 mrnvtzwhumizit. & 
25 mz&cx. %%m\zmto<D*miz&?T&m<Dtz®0mm*mTz£i> i xgz>. 
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f zmfc~r% c ttf^mr&nimizfflmittsi^tf. -mz dna 7 v^wk 
T»®.mznz>M®L*mm\zm^z>z\ ttfxtz> a 
5 -mzwkru^n, M%m\zMmz7v>hznr£ft=fh<D?.t7u*^\!i? 

m$.ZtlT^Z> 0 ffi#£ft6©DNA&#Mtt(non- porous) ©SS©S«t 7° 
U>b£*i3c M©^Jite, -Igftfc&tf^XT&S/^ jgiltt (porous) ©SI, 

*^BJ(C^3ViT, ^^WK©lt (7W) ^tUT» Affymetrixft 

tf^KOTWfcfcwr* ^up^w^ms^^iM^Uii situ)-e 

£j&£ti3 0 photolithographic CDS* (Asymetrix &) , £«fc£Wft£ 

^«£0££i£3£&cM>7> 5 xy h (Rosetta Inphariatics#)&flW?fc«k 

u p*7 7 h*©-r >+k ?aMa«iia^t* o , u-rn©s« 
15 b*mw<DmL®ftM\zfflmrzz:£i!)ii:°%2> 0 

wmzmmrz>%t> bfu-yit, *%w<d dna %wim?% z. twr% 
sfctfre&ftkf, #^«$n^v^ mt>my°u-y\t, m^s, m$mm\z 
tarn© dna tmmmzj^zrv ^ x?z>&?tz7°u-7*x*&z> a .w^mwu 

20 ±\zmffiWT*$>2»&mzfc\s\ 

*mn\z&^T&mzfae>2^Z>z?Ujr^\ i y'n-y-<D&2\t, xt'Jp*7 7 
U^FZmfe-f&M&lZ. ®S 10-100 ^-7T£D, »£L<te 10-50^ 
-7,T&!9, $6{CfiF^L<« 15-25 ^-XT&S. 

25 ±ffi7 7l/:t? 1 F7°P-7*K;ttU DNAK#4^/W7*U^X$it-g> 0 /Vf7*U 
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-^«h©A-ryu^vx(DM^rc^m«ttiT?)o £©&&«, mutt, m 
^(c^5^t«> i^scjtscT, mmLtc/u ?v xo&m&ftmtitm-r 

10 3, ±|5^tbT«, m«\ DNA 7 W & (SNP itfcT«©«> fe v Mtt 
*llJ^)£, P128-135, Nature Genetics (1999) 22: 164-167) 

#fg0J© HDART :*>A 0 ^ff g*© HDAC * W^St^tS^lW^, 
HDAC IBBit&VKDZtr V--y>f\zmmTZ> utmi.. «fc DJWfcWfctt, 
#fgW© HDART ^ >A^»*HffiS®k:H3t1-« © 
HDAC ££;&*T?£.5 0 d©@*g^Wl;:a*©fc£t/£;Sg££-fe»\ 

25 HDACiSte^fWrSdiKcfc^ HDACiamb^-tl^X^U-->^-r-5c:<h^ 

t^3 0 
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±fE*£ y-n>^j; 0 T®#£n£ HDAC mmit^OMtLXit, B<D 

flctO, J&fflSit:* *-©&©&ffi©IgKt S*#fc*^Ttt, 

(EAM)£»U R«^«ftKTOF-MS)««fcAHtSCtfc«fc?), 

ffi§:©DNA, t>L<H^y^K©S«^CD@^tt > M$^#fci5V>Tfi, 
©#& lc «fc o TMHHIfiT %>Z\t . 

15 

Mlfe, HDARTteTPR (Tetra trico geptide repeat) ^>A#gT&^ 
O»fifc*«fct«B»©3t&Pi0H»S*-r. HDART -&*£©«l««#ij££iKU 
TPL Sl££4& Skip *BS«UH»fcfe«i:tf CRN ffiHttfc«S*UT^£. 
20 12«, th HDART 1 1 h CRN £©p B 1© CRNffimff«CDJt««^THTftd. 
B3fcL HDART/CRN^>A'^«^©^^^^-r0T^5 e £©&,»«:, 

25 (A) ^*HDARTtn*Skipi©fflSf^ffl*##fLfci|g*S^r. 

GFP-HDART©^ l/->4 tt Flag-Skip ©*, SfcttU->2. 3 «*©M£ 
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U-JKDttl?^. £fz, U-yi. 2, 4dD<fctf5te> ft-Flagjftfttd; 

(B) F^l^E HDART <h^* Skip iOliS^ffi^MU^i^^t, rtftfc: 
HDART£&*rr& 293 «K Flag-Skip (1/->1) £fc«Flag-;^>7x^ 

T<DMm?>nt>n(Dmmviu (±s&a*;v) , ^WbfcFiag (4^a 
\ £fc«HDART CFgBA*;w £A*;U£ rwBj thx^-tm^m^rc 

astt, skip, wmm?>A2M±(DffimmM®<Dmfe]gi%:&^'r<, 

15 (A) Skip±<DHDART^-&^^&©v>j/tf>^ 0 (+) te, 

NHR^ :^*;i^>S^M!i£KpW X TA; h 7>7>?g^b >- 
(B) HDART±©Skip^-&m^<DT'yt'>^ 0 fB^kLtj£i:|1^T<&3. 

HDART ^TOJ-T^^t^^T^^^T'feS. 

(a) hdart Kct-g) i/^y-r >MT*^k$nfe^¥©agfe#wfflijE^^^ 

•To 'J**>H®WT'^^^- (1.0/ig) £>iAL£:l^<Z)CAT?g&£S*P 
<hLT, MiE^nfeCAT«14^^t)Lfe„ 3 ®0&mm.¥-^&&TS, X^-A 
25 -&S.D. ^^To 

(B) HDARTfCJ^^lODjl^:^ HStt<b?:S^fe¥©agfe#W^jfl)JE 
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ems, wmoMMftm&ZTjkT^nT'&z. 

(a) mm&wm *>A$K(Dmmko mv^Mmmmm^ (±&) * 

i^lWK*(t5 DAPI ^fijeUfc^T. 

(B) ££«*© HDART ©^Mi, HelaMtGFP-HDART^^^^- (£ 
±) SfcttGFPSSSi^*- (£T) £3£A&© GFP fccka&3te383fc£«*l,fc 
»*, *5«ktf Hoechest3 3 3 4 2im*m*R£8fMbbfc*§S: C&±) £tk 
To 

(A) Gal4U^-^- Ol/^7x7-if) ^75 h* NIH3T3 1AC 
ft&«*©Gal4 DBD-HDART 5831^5^5 H (0, 0.1, 0.3, 0.5 jag) £ 

fel0jk/7x7- i?igtt*aep (100%) tLT, »jE»*JW^7x^-i?« 
Sr^bfco 3EI©R*iaMg«©3F^7^U % x ^-/\*-& S. D. 

(B) l)-20S»^ffiUfc^^^To 

0 9 HDART <h HDAC t©»|S5Wf 5it?STfe§ 0 

(A) BDARTtHDACt©«S^. 293 Mfc GFP-HDART 38£^**-i Flag- 
HDACs £51^*- ( (!/->! ; HDACK k->3 ; HDAC3, U->4 ; HDAC 4, 
U->5 ;HDAC6) fcft3h7>X7x^^ 3 >Ufcft, ft FLAG JfrfcTft&M 
*5«fctf**£*l£R# Oft Flag GFP ttflO fciDftft^Dyf^ 

« GFP-HDART ©*J&*$A3ttfctf >7;PT**.. $&, ±ffi/WW*fc&itl$ 
»©*>^«fflViT GFP-HDART *>Mn«>mi*mBl,1tmm*m: 

(B) HDART <h HDAC3 t©a»W«5tfyB**ftt*T*S. 

HDART ©JflJf&Jte 2 fi© HDAC if« (h'Jnx^?>A, SSlth 
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u^A) \z&Q*n*nmm<DWMij*mm2ftr£Z£%7F;? (c, d) . 

01 ltt, HDART (DN*mz&tfZ>4-D(D TPR (N4TPR) 0 

(A) N4TPR»CJ;*F»iHtt HDART t Skip tffiSf^fflOlB*. Flag-Skip £ GFP 
5 (U— >1) £fc«GFP-N4TPR (U->2) t*«h 7>77i^>'3 

293 IHl&0iniBtflffltt&ffi Flag tt#T?ftftft**-&, £0«;»£ SDS— PAGE 

-e^-iiLfc^^i-. T*©3oo/wni, tn-^n*jSEtt»s"nfc skip 

(±») . 1*1 Bit HDART (if*) &J;tfN4TPR (TS) £^To 
HDART ^>A°^K©B^ttft±©— 3©A^;W{^^nT^§„ 

10 (b) u7s^>mu^7?-\zBm\sitm&&Mm\z&?Tm&{t-tz>££ 

(C) ^i/nnj^n-f HfcieHUfclE¥&N4TPRfc«koTflHtft;-rsi:iS^ 

012H MM-l-19-P«l*lT©lx5 1 y-r>^t«k§^bil^^ HDART J^lfi^ 
15 1-^ii^SWi^?*lr^S„ HDART 5S^^^-*fctt^^^-S# 
AbfeMM-l-l9-P«^ATRA (2//M) #£T. MTtCMi^^^b 
fco ^S£A£nfclfflIB£|f3jrr5fc«K ±fe^^-<h<hfck:GFP^^-£ 

0itiBb£« (A, B> C, D) . ^«fctWfi[ffiSiagl»«ET-eabKbfc¥JI (E, 
20 F) 

(A) ATRA (-) fro£^^-i»A-t*->;/;k (B) ATRA (+) tFD&*>?9 
-mX-&>y')V. (C) ATRA (-) fr-D HDART 368^**-, (D) ATRA (+) 
fr^ HDART fSS^*-, (E) (C) il^-^Ofiffiifl. (F) (D) 
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$<D®mZ, TOfecfctfS.D. (X^-A-) tLxm^tlT^^, (Mock £ J; 
tfATRA (+) T©HDART©F^P<1%, X^n-x> h<D t ^7, h) „ 

mmmn throART©^n-->^ 

BLAST x-* V>T v a i? a £ Ax cm itfe^© t h$tP 

MLfctZZ, fl?Bi©/hftiiiRNAS*k h EST (expressed sequence tag)#n— 

10 >#52930 ^±IBcrii«^iiSv4B|W|tt^Wr§ca:^$nfe o ^©^n- 
>w52930 (D^75:ia^J^^?S{^V^^Lfeo £fcM\z 5' -RACE ?£ (5' -rapid 
amplification of cDNA ends strategy) ^JfifcTte* cDNA ©7t£ 

fi^ 2660 it»^e>&D> -^©ftl^^#£li*_W3 £ ££|w)£bfc 0 
££-e|Wl£L£*>A£K«, '^Brrs^KHDAC (fcX b^T-fe^WbSf 

15 St) \z$a&Ly7UyV—tVTmm-?Z>Z.tfrt>. I"HDART (a HDAC 

associated repressor TPR) J ^>A°^Mt^T§o HDART \t 855 /®?£:3 
-HLfeift^{C«#$tlfeTPR^>A^KT^^) (01) , DNASBW 
ft £ HDART ^>A^Jtte, t h m?y/WmtWt>fr\zmMVT^Z>Zttf7f; 
£ftW£„ HDART^>A^jf©2 6 2^S^e> 7 7 9$|g0®TO> 

20 HDART it h CRN ^W^ItT^tf^^tlT^S (Ell, 2) 0 M©8 

^T©ei(Z)^>A^K0jte^T«c:ne«Sfe : f77 5 o-znmvT^ 

ZZt&TKhfc (13). 

[^860112] HDART <i:3fc^3 7^^-3?-Skip ioa^^lBSM 
25 HDART ±IC#ft1-^lK^0 TPR fe«fc*BU £ft£> TPR ^^tT HDART 
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^©hdart tm&tzfy/wMommorcibiz, 7*u v h~>7, 

fASffl^fc. JMfctfHCte, ^MATCHMAKER V -M^J»;Hi^h 

(Clontech) £fflV*TllJ£bfCo pAS-l^£>- (Clontech) l*)TGal4 DNAIS 
£ F ^ -f > £ J; 5 £ HDART © ORF £ft U fc, C 0 bai t 
5 plasmid te, HeLa cDNA y-i ~fy U — (Clontech) *Jif^n-->^$nfc 
PACT2 prey plasmid t#\z, it^^PT-T-feJUr^tfvX {Saccharomyces 
cerevisiae) Y190(c^»«bfeo h , ^A3nfei'D->OXi' 

«ftl&«MfflIfirtT© PART i Skip tOffi5^ffl*'ft*ttPWWrfK ± DfltBb 
fc. £©flliB©fc«>fc, 3fcf\ Flag-Skip m&*>Xt7K&fmr& Flag-Skip 
$m^2$-&£tf GFP-HDART »V7W*9mtZ> GFP-HDART %^tf *? 
-t (04 A) <£HEK293 «fflflSfc:Effectene^y h (QIAGEN) £fflV>TK^>X7 
15 x^>3>bfc..&£, ^i^tUT, Flag-Skip fg§K^-©2K GFP- 
HDART mm^? f-ofr&mmmiz, m&ftx* h7>x7i^/a >zn •? fee 

h7>7(7x^>'3>©2 4NFlB^ *±T3 0m 10nl©7°Ox7- 
■^mmmntifr)V (Sigma #p 8 3 4 0) 1 0 0 1 £££~rs NonidetP-40 
&flffl£(5 0iM h'JXHCl (pH7.6) , 1 5 OmM NaCK 5mM EDTA, 0. 
20 5 % Nonidet P-4(h lmMPMSF) *T'mifo&m?Z>Zt\Z&^T. 

(lmg) fcWSUfc. iI©tttBtl^^>A 0 >7«A/G-k77n-7>t:-X4 0 wl 

^{3, t»gLfc±mttm#J^ira^Flagm#:^fe«^ttOT©T^X IgGta 
# (2tfg) t^lC-f >^-hU *■©&, 4 0/il 0^>/t^lA/Gi!7 
25 7 0-Xfc:-X£fflVvr3 0»Mtt»**fc. 4 0 Nonidet P-40 

IfWflfc. m&Vtt*>WH& SDS d-tV >#rfy?7*VA/G 
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7Uy bm<D$mt\sTfo> *x FLAG Jr[#:M 2 (Sigma) &&ZffiW? 
tJWn->iE4 (MBL) 
5 ±IBftiSEitMHWf©jS*SH4AK:w , r. 0t*ViT±SU2o©/WPtt» § 

Flag ia^fccfc t) GFP-HDART * >/\°^K^ Flag-Skip >A*K£&fc:&gE 
(l/->2) . FLA(r-Skip#$8abW&V>ft#T«, fit FLAG trtfttc: 
10 £9 GFP-HDART ©&Ktt*5*rf (k->l) . £&, IWloRft^ffl^fe 
l^fe^lfcaSttliSte^oft (W->3) o HDART t Skip 

WffiHDART tn**^*AbfcSkip t©ffiS^*»*fUfc. 293 
'HBfi (HDART ^«^LTl/^W fc Flag-Skip 5£H^*-% £fc«Flag 

h7>^7i^y 3 >^62 mmmzmmmmwizmmLtco zcommmmm 

Ztt, Flag #ift<M >*i^- h Lft«ifc»*fTo&. &&«£#£fc«ft&tt 
*M0iHeieH*ai«* SDS-PAGE TSiB ^>^l/>frte^bfc. £<D|W|-©* 
>7!/>£j/L HDART fit&icfcteift Flag tfifttZm ^XftB&u yrJ >ff%m 

mmzm hdart ia^T^^y p ? b u&*s*£. Flag tiw*:£jfl 

V>T&S»|g«Flag^#:T&5&:/Oy hL TgB/ WHS Jft Flag 

SifrSfflViT^tfcR^fCtri HDART SftTM^O S> h Lfc&m&jKT. 
04B tC^StrOsSekpJc:, Flag-Skip /^fg^LT^&^^^T©^ 
25 tt Flagyl? HDART (@4B, U—>1) , Flag-Luc ZyrtZWtf 
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mmms] raARTtskip 

HDART fcOfflSftUHfcH-rr* Skip ±©M#£Ty If >£fT Skip 
5 (N-*JB{g« (zi H> 1-220) , mfoM^ym&m® (NHR bindng, 3 H> 
221-388) , h7>X7^f^-ya>it (TA» n H> 438-536) ) ±© 

Gal4 DBD— HDART ^lifcli i y-/W7''J y H«f*HC<k 0 HDART «S Skip 

10 r+j ^--ft^f? hisy—Vm&<D7j)V*-V7 HWrlckOfflSfls 

0 5 A fc^-r«k5IC. HDART t©ffiS^ffl(rP#f 

ZBMLfzo Htlbmm*. — o#97-119gg|*3T*D, t) "5 -ott 220-437 
15 Skip Oh7>7 7£ a HDART t<Dfe&!£ 

DBD-HDART OS *^&^«I^$^8U, ein£ Gal4AD-Skip tftm 

20 0©TPRS^trN5fcfij|«« (1-179 SS) ttSkiptOffiSf^fflKl^S-h^T* 
*££#jKSnfc (H5B) o Lfc^T, HDARTttN*«|fl!)4o©TPR1g*Sr 
^LT Skip ilifil^fflt^. 

[HiS«sj4] HDART fciSSrtHr^-fcjeHUfcJtfi^Ote^Jfllia 
25 ±l5HWJfc*ViT HDART # Skip £ffiSf£fflU#5Cl£j^£nfc 

wz. &tou±:zf*-\zmmLrzm&mmzttTz> hdart oaiw^sii^itir 
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vtco 5tT, is?; ^ >nu±72-\z&%m^mmzttTzwm (Dftmzm 

(retinoid response element) ©Ts^fc^S > f >^^— ifft/jN^n^e— ^ 
(pTREpal-tata) t CAT £M#&A,£RAR (retinoid acid receptor) V 

Jtr&ftlCte, HepG2lfflJ3§{cRAR ^-^-7 7X5 F<h|W|P#^ HDART 
ftk33iT5pcDNA3-HDART£Effectene*y h (QIAGEN) HiDh7>^7i 
^>3>L£o pcDNA3-HDMTfgSK^-0a»AS£^;LTCK 0.5, 

1. 0/igiU ,; &^©h7>X7x^V3>(Z)DNAS^|ffI-^-r •Sfc&fcpcDNA 
^©^/7^-TlMg^§,fc3^«Lfc 0 f7^7x^y 3 >^ ATRA 

(10~ 8 M) ©#ffiT*fc«##ftTT^W$ii-, ^©UStf) CATMtt£$J£L 
fc. (06) ATRA^#«TT0S^^-1. O^g^iALfc 

CAT^tt?r«2p{cbTffiIEbfe{i^»t)Lfeo 30©^^^^^ 

06Afc^Tct-5(^ CAT?£1£«£<Z>-^- (pcDNA) ^#A$nfe«T« 
ATRAfCckD 5fg±#tfeo ATRA Tmmzntz CAT Sttte 

hdart £ o «w (c witj $ nrc 

$^;^nj^3-fHl/t^- (GR) fC^^^^^f^HDART© 
^ffl^GR^ttHelalTOi^TrGR 1/^-^-^X5 FM^T^flfLfco W 
nnjV^n^ HMttya^-^c^tfta, HeLaiffflJ§&BJ;tfl 0~ 8 M© 
x^lt j* * V> 0 lifffl L7c££Bfc ViT±IB !/5fV >g£ 7? - {-fcf-r 

HDART <D$ifgWi$. RAR /OiSl/t^-) ®Bh7>X7^f^ 

-m&T(D%mt&miLtz 06B) . ^n^o^mt, hdart ^^nr^ 
?~t£?Tmmbisnfc&^zMftmzmi?%z\t£KVT^z> 0 
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mmm 5] mmmz^n^ hdart 

hdart wimiam\zwm*tz ^t^^tit^tz^, hdart \tmm<D^\z 
m&tzztw^mznz. ^orz^b, hdart m&?L*?>rt2nKM?%^)?7 

5 O-tW^flt, Ett£$H££3fc*MfclCJ:?> HDART ©MF*3©^«E^fi|^f 

*U^D-^tftfl:0^«tt, ft?, ^IlW^-eHis-HDART (75 7^S 
296-431) ©M£*>/^R£bT££$1t\ His Ni^AWJH 
(QIAGEN) ttilfc. ^©His-HDART^>A^M^W^t^U, 
10 ften&ifi HDART tn;M£, ProtOn *y h 1 (MPS) ^«Ufc77^f^-^ 
□ T h ^ 7 7 w - \Z «fc D $ 6 b fee ^ »» $ tlfc PART 
l^ftWH HDART £&^T3HelaiM<t-f >^3.^-hU PE 
(Phycoerythrin) Bfc^iaW^ffEftt-f >*a.^— h LT, $fegEgftSSfi£fr 
ofeo 3>hn-^ltLT, W^ffi HDART StftfcftATftJSW©^ 

15 ^M^ffl^T|WI«l©^^fTLfco «EO»f«E*WaHcT*fc»fc, 
DAPISSfe&fr^fc. 

07AfcS$nwS«fc5t. *t HDART tfi#*ffl ^fc'ftJSE3^eifefi«tt, DAPI 
SS6«i:-&Lfc. -77. fegMjfarifTte, gttJfefiS^ofc. 

£0, HDARTttHela«©^rt{cS^WMfibTV^^<h^$nfc (M 
20 7) o 

4#LTV^^BST© HDART OM&Zfiffihtco Hela flUBC GFP £fc 
tt GFP-HDART fg£^* h7>77i^y 3 >U 24 ElW&fc: GFP § 

TO^tUlf;. GFP-HDART MfifcO^Ttt, «£«*Mfcrr$fc* 

fC Hoechest33342 ^^rffl^T-f >+a^->3 >£fT^fc„ 
25 H7Bfc*?\fc-5K:* GFP-HDART Yy>* 7*2 -> 3 >LfcgBJ§T 
tt, Hoechest33342 3m (j5±A*)l) T*$L$t<t £ft7c&# GFP fc J: DM 
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IsTte&CttmRZttft (tc±rt*)l) . GFP-HDART KC*ft$tl 
Skip^H t ©sx^?/^;w^-> (17) fc«»ttfcJWH©/«^->* 

iff) o 

6 ] HDART § ft ftftgMMfttt 

£i*3fc£>K3££S© HDART cDNA * Gal4 DNAtt&ffig (GAL4DBD : GAL4DNA <h 

K¥W»«S«*^fc^Vi<g«) Kfflte3-8\ NIH3T3SB 

Aftftfcte, Gal4 K (pGal4-Luciferase) ^tbmx^ 

31*r*Gal4DBD-flDART^5X5K**A*S*AT (0, 0. 1, 0. 3, 0. 5 

;i/DNA*S:Jix.§feae){C, #^©h7>^7x^->3>fc*^TGal4 DBD ©£ 

^ALfci©Jk>7i7-fffittW (100%) tbT*tjEL&*T?abfc 
(0 8) „ fcfc, ^1^tt3|il®^|£&©?*r?*U fjfc, *9fi|g&x 
^-A-tCctO^bfc (0 8 A) o Gal4 DBD-HDART (3*AS0 3:£«0. 5 

ug) *RKTm<Dmm\h2osmmfc&KTbmm®tffi*ftz>tz (ssb) . 

HDART tt NIH-3T3 »Jftrtfc*^*^D^-^Stt*«Att»Wte« : L<»«!lb, 
(0.5//g) Ttt^v^x?— £©3§3£!£ 80*ffiT$i*fc (0 8 A) . 
m©HKttU-20S«lftT'bft*3nfc (H8B) . -n^JfU; rj, HDART ^ 
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ft g #T g ffl W&fc«f|iljf£ffl & W b W £ £ £ ftfeo 

Sfc, GAL4 DNAIS^K*ft'bfc&V»HDART©»^k:tt, ^>7i5-M 
£W«tt£<^S*lfcj&»-3fc o Z\<DZ.£\Z. HDART ^ftg^T&T 0 

5 

[«M 7 ] HDART \zm®Lrc®m*% -XA 
m&©fi¥Wfi&«* HAT (kXh>7iz^;Wbg£S) £<J:Si£te{b£«J;tf HDAC 
(bx b >J&7-fe5P;Wbii^t) K:«t5«i«ydWrs^*-XA^bfcii7t: 
Xh>©7il5 1 ;Wb©^(w«tD0l^$ftTV>§C<i:^^$nTVi§ o HDART 
10 ^HT^mfe^McD/^-XA^Bje^^T^/c^t, HDART Otttttf 
HDAC t©*^flc»riE*^bX5fi»Sft**»S3^S Flag-HDACfggK7^-£ffl 

gfc5^y©HDAC (1, 3, 4£fc«6) £565ibft£Flag-HDACs38^ 
^ ^ - 1 GFP-HDART * * - £ £«#J 2 £ mm \z 293 *fflj& \z n h y >X 7 
15 x*3/3>U h5>^7x^'>a>2 4«f|B|«k:|fflttjlllW*&waEUfc. 

Mm^^^i Flag m&£-( >^^.^- h bT*aett»*ff ofc. ftmmmm 

£SDS-PAGEK:J;0#l8tU #iHbfc/\°^->£^ >XV>£i|g^ JrtFlagin 

K&ttS GFP-HDART ^>A^R056S*aBr*fcJe>fc» fcg«MM5© ! frtt**£ 
20 Eflik: SDS-PAGE TSWU m GFP ttfrSffl^fcftft7*o y >^£Hfrbfc. 

09AK:*3V>T. ±»/WPfcfc£it»f90 GFP-HDART *>/1£«©38iB 
*£&£^U ^^^Hi^WM^MFlagtt^T'^yo^x^ >^*b 

-o^b^^^T. HDAC©aiitt0£^e)^ojio : •, 

25 PACK U->3 ;HDAC3, U*->4 ; HDAC4, l/->5 ; HDAC6 T*&-2>„ fc*3, 
b-> 2 tt GFP-HDART <D&%mm2 J &tzD->7')\'T'&2> 0 
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m 9 A fc*T<fc -5 fc, Fl ag-HDAC 1 GFP-HDART mi^>7$-tiA 

u h^>X7x^^a>$tlfc 293 ««©ttm^T^ JrC FLAGtfEftt £o 
T GFP-HDART ^ft^WLfc £ <h «§S£nfc (TgB/Wk D I/- > 1 , 
3, 4, 5) . FLAG-HDAC ##&T (Flag-HDAC ^^^^-^iAc! 

5 *ITV>&«) TfcJU ia FLAG ^^ttLTt) GFP-HDART 0ai^«J,e>n^^ 

ofc ctsb/wk i/->2) o fox, #c flag mmz&z GFP-HDART <D®ML 

«, Flag-HDAC t GFP-HDART £<D&mWUmTzftmz&Z>Z.ttf^-£tlt£o £tz, 
HDART \%^-iy°\ (HDACl*5ctlK3) £^7^1 (HDAC4 ©MrM 7© 
HDAC <hfaSftfflT3££fc^£tifco 

10 $ <b\Z. HDART i: HDAC3 t©ISW^5#ffl^ GST 7° J I/ ^ DP 
^fc„ GST^^^>^t(T«X*W(cK*a©^{c«eoT«bfe (Tzamarias, 
D., and Struhl, K. (1995) Genes Dev 9(7), 821-31.) . TNT (££{380 in 
vitrole&'WRttT-J* (Proiega) "S-^ft-^STT' 
HDAC3 <D in vitroW®&fi-o ft. GST * >A^M*fett GST -HDART Bt&* >/\° 

15 ^n^l«MftT§g3t£-fr, GST^HM (50mM HJX-HCk 

200mM LiCK 0.5% NP40> 5mM EDTA> lnM PMSF) Wft>t77D-7 
£m>Ttt»L&. GST lml * GST-HDART !«'&*>^K$fc»a3t 

mGisi9>rv7m. mi tie) t 35 s-nMmmmin vjtrommmm uomD 

20 >f >^tzl^- h bfem, -fe7 r o-X-GST 9 >WKm>W* GST !££&ffiffle 

t5»il gst $>n2mzf££i\srz?>wnik hryinsit h y ^ 

A (SDS) ^#^>y;UM«4>T$£5 £ £fc«fc 9*gffi£li\ SDS-^'J 

25 Yy^if^y^ fc«tD S5 S-*lt*«|ll$n&roAC £tfctBUfc. 

^ 9B t^ntH5J;5 K> /i? r/7/0 TMftiRSttfc HDAC3 tt, J£&5 GST 
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^>;^«itt^tt ^i»st5 t^-et gst-hdart 

5 $ 6 £ PART ©^WMf^ffl fc^rT 5 HDAC ©JttT-fe^WfcStt^OIMS** 
WT^fcJ?)^ IMCSfcSWfcBirrSMJsX^^A (TSA) SFftTT, 51 
««4i:H«lcCAT U#-^-«W*ff^fc (0 1 0 C *3£tfD) . fcU #H 

mmr\t, -£»©pcdm3-hdmt^ /s ^- (ug) (010 + 

THDART+J ) , £fc»J#>K (ATRA £fctex*1M*V>) lOOnM TSA 

10 SfcttMi»H^HJ#A£^taLfc. 

01OC> Dfc**Tj:3fc, 'J^>F©^T«^T-g)7°D ; E-^^^©U# 

nfco $&th'j37^5 : >A»$tl5i:> HDARTlCct^^ttlSiJ^^^ 

15 MJtfA (Buty) **tobfc»£fc%>ttfc3*lfc. cn&ISSH HDARTKJ:* 

[H5S^J 8 ] HDART-Sk i p *BSf£ffl «t 6 U # > F #®i&m U± 7? - 
(unliganded receptor) (DifeWifliffl 
20 RAR^ir^TR in vivo (Baniahmad, A., Kohne, A. C. , and Renkawitz, 
R. (1992) Einbo J 11(3), 1015-23) 43<ktf in vitro (Fondell. J. D. , Roy, A. 
L. , and Roeder, R. G. (1993) Genes Dev 7 (7B) . 1400-10.) fc:fcHT'J#>h* 

#ft&T-cmfc?mmkz®ffltz>o zoztfr*. znzmmwm (active 

repression) Skip ttU #> NHR tffiSlffl 

25 (MacDonald, P. N. , Baudino, T. A., Tokumaru, H. , Dowd, D. R. , and 

Zhang, C. (2001) Steroids 66(3-5), 171-6.) . -frOfztb. Z.nt>Wffl&5k& 
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«ktf Skip tVtkMMttm^tekr), HDART-Skip «£fta&ty #> K#N££S!lx-fe 

fs^tta^i&stifco cn6»w^tt£Ke»^tT§?t«>fc, hdartcdk^:*- 
mmm 2 0 hdart icfcw-s n 4 tpr (N4tpr) \t 

Skip &&mi$,r&%rctb, Z. OW$,<Df£M&faft: HDART <h Skip tffl»ffl^ 
SLLhTS utT HDART ©**8©tM6£H#LT K5 i~> b *#tV ft Lxmm 
Z. t-tfi^mtzntctcisb, N4TPR £ K5^> >*#5V ^ffit 

293 »: Flag-Skip £«fctf GFP £tc\Z GFP N4TPR S h y 

^i^pf©^« hdart <omi*mwrrz>Tc$)\z, &&mm<DmwfomL*>m 

mz SDS-PAGE T#*Ufc. #«&©yi *->**>7U> \Z&^ L fc. ^LT, 
Flag-Skip ©&3!K:ov>TKJ:ffiFLAGiri#£;Btr^ GFP GFP-N4TPR <D$&M\Z 
■3ViTH*tGFPtt#*fflV^ rtfi HDART ©5SSfc-3^Tttfii HDART Jrift: 

*ffl^r, -en^n&fflLfc (sua) ■. mi iaic^t, t#©3 
oo/wwa, ^n^nft^»$nfcskip (tbr±) , ftatt hdart (tsb* 

*) £«fctfN4TPR (TOT) ±g&©-#©/i*;nctt % MltPUcDi^ 

Htt HDART ^>/^Sf©3§51£^T. 

01 lAt*$nTliSJ;-5fc, N4TPR©fg31«, N4TPR *»aiTV^V># 
H§ (GFP©*, 1/->1) KJt^T Skip £*2£®L£ HDART ©*£M4>2i*-fc 
ClWife/Wk l/->2) . N4TPR (DmmmZ, MTPRiSkipi:© 
ffiSftyfljWUftlU #^KUfcSkip©S£*U<±#3'e-fc (W->2, lower 
bottom panel) „ uy h u~)V<D^>n^n (GFP) ®58^tt HDART <h Skip t<D 
ttUftmzttLT&Wtetefrifz (I/->1) o H©JS*tt, N4TPR#HDARTfc 
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ftboT Skip tm~K<fem-tZ> K5:J->b*#7V 7?>W%tLTftmr% 

5 (0, 0.3, 0.5/zg) SfflVifcjS*»ViT, ±IS«0!l4tfB«bfcl/^- 

1 IB, C fcwl/fca 0 , U H#MTT N4TPR £»LTf§5i 
tE^ZZ-tiz^K) (^A*0.3/zg) , RAR*5«tW;i/nnjl/5 1 3'f K*«rtt^n 

10 A) STiiiDS-B-fc. N4TPR0ft*>Kl^51l/^;i/-m G»A*0.5Mg) . U# 
>K^#ffiT«¥Stt^3S<iiin (~&20flS) $*feo £ft5©if£*tt 

15 mmM9] ls?;4>W&m\Z&zn&ffimm&&m&W (rhabdomyosarcoma 
cell line) ©Ml&^©#te£ HDART ©»H5BSlc«t DiS 

ATRA (All-trans retinoic acid) tt, M&*ffllfi#fc©*S&&£arr&5;i 
<h^*D6nW3 (20-22) . bh^«I5ffifi»JiS»MM-l-19-Ptt3Ef;/h^ 

^ftW&M&^fcf ATRA \Z£Z> MM-1-19-P ©Jffi*Uito$Hbk:*#LT 

HDART353W^A*JB«&^lyfc. 

lOOmM ©^ h 'JM±lc MM-1-19-P mM*m*.~z>W. £Omm\Z 0. 4^g © PGFP 
^9 9 — L 2 Mg © pcDNA3 £fcttpcDNA3-HDART (HDARTfSS^ 

25 ^Dh7>7 7x^y 3 >Lfco h7>X7i^y 3 >^f,2 4 W 

fc. I»l ATRA (2 mm) Sfctt^W©Sr»35:««ii:5£lftbfc. 4 8P# 
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GFP ^-3ViTHtti:i¥«^(D«©ic^^-» h Vfc a |§*£0 1 2 t^T, 
fc*3, 012K&Vrt, GFP ©iM7fe©ifWi?X^;^;!,A, B, C, 
5 Dt, firffi^S«*S^S;^;p E , Ft^f. (A) &ATRA#MS^ 

^s^w-iAW, (b) kmmmfr-Dg^z-mAMm. (o atra 

HDART mm^7 (D) ATRA «8*0 HDART Hii^ 

*-«a,«, (e) jLE (o tn-^womm, (f) ±ib cd) tm-& 
^^{t^ntcmm(D^m^4m(Dn±Lrcm^^<D^^u stem 

¥iiiai7-A-^$tlT^§ (£^*-#OATRA (+) iHDART^ 

ATRA ®ILfc»TH GFP &§tt©iSffl»« ATRA ©*fflifi$flE3Mi©fc* 3 0 % 
*»T*ofc*s, -75, HDAlT56S^^^-S#AUfc«JfiTtt, ATKA 

«ap t t* gfp m&ommmm ct$> ^ fc 0 

^®^^^-^A$nfcM©#<«, ATRA ®ltiJ;oT, Ificg^ 
«©H}^T^$n§J;-5{cM^{C7>fbL,^ (Ell 2B, 01 2G) . 2 
©^*-#gA£n&«ie*CH\ ATRAMSfCJ:§«SM©^ODig^« GFP 
IWt*«fc^l»©iBfi©2CrPR|--T*ofc. U*»Lfc#&, HDART a*»A3ft 

fc»ifiT?tt, gfp ««« mkfm&ft ^ThimmnmumthjEu^ 

(01 2D*JI££EP, 01 2G) , -^TOGFPRIttlinTaWtt^jffm 

E*»ttj&j«**nfc (Hi2F+efi^w) . c©***mu hdart©^w> 
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ft 5 O&mZ HDART tf'Pfc < t *> 7 -f >m W-fe ^ - fc & * 
^iSfU ^©HDAC©k^ h>JK7*^;Wbffitt*^bTte^ai«!llBft5fi» 

hdac ©^ffl^<fc^Tfe^»j^fT-5 eitfc-c^rs. *^hj©^¥Wj©j@^cd^ 

it $ •& £ fca£> £/B V> 5 £ C © H 5 ± > h ^ ^ 7^ K t> 

iLzf*-<Dfc^{%m®mtLT*<~?^ptfm&tti.z> 0 mz, hdart©n*^ 

#J©40©TPR (N4TPR) teuATRA iz&LTU^S -f >tUt^-©Wft 
ft:H*J*V»fcie>, il«EATRA^fflViSftTVi*^aii&* (0!|*Kf, 3gttM*0# 
fcR3MH*&£) fc*5V>T, ATRAfC^T^fcttATRA^^fc^y^KS:^* 
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(A) IzmmOTS. /nm}Z%TZ>?>A2M*zi--\tLfz DNA> 

(B) mvmn 1 fclEttOilgEabfc Sfc* DNAo 

2 . m^mmm^z n -fl^ dna t& o t, 

(A) IB3WI2 (CfB«©T5 J WmWz^X 1 MifcODTS yfctfJ 
A^Jt£3-FL£DNA> 

(B) i3^j#-^ i izmm<Dm.mmmfr <buz> dna £x f u >i^x > f&^#t 

T7Wyu^VXT^>DNA 0 

3 . m?m 1 2 HfBfc© DNA \z £ D n- F tstifcfc^WimmTo 

5 . b#3 ^ 7°5P F £ 3 - F L DNA o T, 

(A) iB^!l#^2(c^tt^ l^s l79{£©7$yj^i2^£&3^y5PF£iJ 
-FL£DNA, 

(B) gB?iJ#4f 1 ££#3 l 537i£S£T»©i&S|H^£>&3 DNAo 

6 . U#3^:/5P F £ □ - F Lfz DNA T & o T, 

(A) @B?iJ##2£:fett£l^ 179fe©7$y^@B^iJ{c^^Tl^L<m 

^J^f^^^F^D-FLfcDNA, 

(B) mmmnnz&i-tz i 537i£S£T©&sie^sft5 dna <tx f 
u > s>x > f&##tt/w y u y< xr & dna d 

7 . if ^« 5 6 fcia«® dna fc«fc t) □ - h ^nrz^mmt^y°^ f\ 
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8. M$JJ(1, 2, 5*fctt6CD"VJ"fn^K:gB«©DNA05-&» 

* o 

5 10. rnXmi, 2, 5*fctt6©VJ*fn^k:i3«c©DNA*fctt»*i9fc|3it 

12. Ifill, 2, 5$&tt6 0Vvfftj&>K:|Btt©DNA t/W^iJ^XU 
1 *> 10 7 * Fft^rf 5> ot'J ^ ^ 
10 13. &TF<D (A) - (D) ©Vi*rn*^H€StlfcXffi. 

(A) itSl 2 IC|E«©*U^^I/*5 1 H^ , D— ^ 

(B) »#^3£fc«4KgEm©&Wffi!lB^, fcL<OTS^©gE^7°5 1 F 

(o m$tm 7 fcism©i5^tt{b^^ h\ fet< tm*??- f ©gu^-^y? 

F 

15 (d> m$tmi i\zmm<Dffift 
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2 / I Z 

02 



Score = 75.5 bits (184), Expect = 3e-12 

Identities = 134/589 (22%), Positives = 228/589 (37%), Gops - 127/589 (21%) 

HDART: 262 LADYYIRSGHFEKARDVYEEAIRTVMTVRDRQVFDSYAQFEESMIAAKMETASELGREE 321 

L DY +R R +E+ IR TV + YAQfEESf +++ A + 
CRN : 208 LNDYKLRK RJCTFEWffRKNRTV — I SMWI KYAQWE ESL — KE IQRARSIYERA 256 

HDART: 322 ED DVDLELRLARFE — QLISRRPLLLNSVLLRQNPHHVHEWHKRVALHQGRPRE 373 

D ++LL+AE 0+R+++ P KtK + E 
CRN : 257 IDVDYRNnLWLIOfAEMEMKKRQVNHARNIIII^ E 309 

HDART: 374 IIWTYTEAVQTVDPFKATGKPHTLWAFAK^ 433 

++ A Q + + ft ++ F ++D AR I E+ F V 
CRN : 310 MLGNVAGARQVFERIIMFJOPEEOAIIHSYINFELRYKEVDRARTIYER FVLVHPDV 364 

HDART: 434 SVWC(K;GELELRHENYDEALRLLRKATALPARRAEYFD(SEFV(^VYKSLKVWSMLADL 493 

W + E +H + A ++ +A E+F G E + +Y + A 
CRN : 365 KNWIKYARFEEKHAYFAHARKVYERAV EFF-GOEHMDEHLYVAF -AKF 410 

HDART: 494 EESLGTFQSTKAVYDRILDLRIA— TPQIVINYAMFLEEHKY 533 

EE+ F+ + +Y LD RI+ ++ NY +F E K+ 
CRN : 411 E ENQKEFERVRVIYKYALD RI SKQDAQELFKNYTI F- -EKKFGDRRGI EDI I VSKRRFQ 467 

HDART: 534 FEESFKA YERGISLFKIPNVSDIWSTYITKFI- 565 

+EE KA YER 1+ W Y+ +1 

CRN : 468 YEEFJMANPHNYDAIFDYLRLVESDAFJIFJWREVYERAIAW 527 

HDART: 566 ARYGGRKLFJWRDLFEQ&LDGCPPK-- -YAKTLYLLYAQLE - -EEWGLARHAMAV 615 

+ ER R +++ +L+ P K +AK +++LYAQ E + LAR A+ 
CRN : 528 YA LYE E L EAKDPERTRQVYQASL E LIPHKKFTFAK- MWIL YAQFE IRQCNL SLARRALGT 586 

HDART: 616 YERATRAVEPA(X3YDMFNIYIKRAAEIYGVTHTRQY0J(AIEVLSDEHARFJC — LRFA 672 

++ + +F +YI+ ++ R +Y+K +E EC ++FA 

CRN : 587 SIGKCPKNKLFKVYIELELQLREFDRCRKLYEKFLEF GPENCTSWIKFA 635 

HDART: 673 DME<XLGEIDRARAIYSFCSQICDW--nGAFlQrWKDFEVRHGNEDTIKEMLRIRRSV 730 

++E LG+IDRARAIY I PR DFE+ E+T + RR + 

CRN : 636 ELFJILGDIDRARAIYEU--IS(yRLDMPEVLIIKSYIDFEIE--QEETERTRNLYRRLL 691 

HDART: 731 O^TYNT(^FMASQMLKVSGSAT(JVS[)UP(^S(WI)DM<LLE(^Ea 779 

Q T + +V +Q SG + Wt E++ E+L 

CRN : 692 QRTQHVKVWISFAQFELSSGKEGSLTKCRQIYEEANKTMRNCEEKEERL 740 
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03 

• dmCRN 

1 huCRN 

I ceCRN 

I spCRN(CWF4) 

I scCRN(SYF3/CLFl) 

mmHDART 
I hpHDART(XAB2) 

I drHDART 

I ceHDART 

1 spHDART 

scHDART(SYFl) 
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1 



Skip Ut 



Gal4AD 
1 



1 



A2 SSE 



1 



A3 m 

A4 
A5 

A6 

A7 
Gal4AD5S 

B 

HDART |:Jy_| 



SRC 



97 



97 



220 



388 



NHRfp-cq 



119 



387 



220 



119 



Beta-Gal 
(HDART 
438 536 tBSftBl) 
I 1 + + + 



TA 



437 



+ 
+ 

+ 



536 



3 + + + 



536 



J + + 
+ + 



438 536 




Beta-Gal 
(SkiptBUfEIB) 



855 



240 



: ++ 



+ + + 



241 



855 



Gal4DBDH 
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A 



DAPI 



a- 

HDART 



B 

GFP- 
HDART 



GFP- 
Mock 




GFP Hoechst 
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09 



A 



GFP-HDART — 

Flag-HDACs 1-346 

a-GFP 




HDAl^T 



IP;aFLAG 



a-FLAG 

HDAC1 
HDAC3 



a-GFP 




U-HDAC6 
h*HDAC4 

HDACs 
IP'd 



HDART 
Co-IP'd 



1 2 3 4 5 



B 



o 1 



HDAC3 
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1 0 



C 



HDART - 



HDAC 



pTREpal-tataCAT 




TSA Buty. 



D 





7 ~ 




6 - 






5 - 


i — 


4 - 






o 


3 - 




2 - 


□u 




-K- 


1 " 




0 -* 



DEX. 

HDART - 
HDAC 



pGRE2-tkCAT 



+ 




TSA Buty. 
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A 



-mag-Skip 



A 



118 — 1 




50 — 

118 — 
82- 



50— 



\c&%: 



mm 




.HDART 



•Skip IPd 



HC 



HDART 
"Co-IFd 

-N4TPR 
Co-IP'd 



HC 



B 

22.5- 
20-| 
*H 17.5 

w 15 

H 12-5 
< 10 

* ? 1J 
mrt -H 

2.5 

0 

ATRA 
N4TPR 



pTREpal-tataCAT 




0.3 



0.5 



20- 
18- 
*H 16- 

Ho 14- 

P 12- 

<5 10- 

O 8- 

£ 6- 



Dex. 
N4TPR 



pGRE2-tkCAT 




0 



0.3 0.5 
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Mock HDART 
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SEQUENCE LISTING 

<110> MIZUTANI, Shuki 
YAMADA, Takayuki 

<120> Transcription regulating factors 

<130> SEN-A0122P 

<140> 
<141> 

<150> JP 2002-217233 
<151> 2002-07-25 

<160> 2 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 2684 
<212> DNA 
<213> Homo sapiens 

<220> 
<221> CDS 
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<222> (37).. (2601) 
<400> 1 

agcgcgcgac tctcctgtac ctgggcatcc agaaaa atg gtg gtg atg gcg cga 54 

Met Val Val Met Ala Arg 
1 5 

ctt teg egg ccc gag egg ccg gac ctt gtc ttc gag gaa gag gac etc 102 
Leu Ser Arg Pro Glu Arg Pro Asp Leu Val Phe Glu Glu Glu Asp Leu 
10 15 20 

ccc tat gag gag gaa ate atg egg aac caa ttc tct gtc aaa tgc tgg 150 
Pro Tyr Glu Glu Glu He Met Arg Asn Gin Phe Ser Val Lys Cys Trp 
25 30 35 

ctt cgc tac ate gag ttc aaa cag ggc gee ccg aag ccc agg etc aat 198 
Leu Arg Tyr He Glu Phe Lys Gin Gly Ala Pro Lys Pro Arg Leu Asn 
40 45 50 

cag eta tac gag egg gca etc aag ctg ctg ccc tgc age tac aaa etc 246 
Gin Leu Tyr Glu Arg Ala Leu Lys Leu Leu Pro Cys Ser Tyr Lys Leu 
55 60 65 70 



tgg tac cga tac ctg aag gcg cgt egg gca 
Trp Tyr Arg Tyr Leu Lys Ala Arg Arg Ala 
75 80 



cag gtg aag cat 
Gin Val Lys His 



cgc tgt 
Arg Cys 
85 



294 
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gtg acc gac cct gcc tat gaa gat gtc aac aac tgt cat gag agg gcc 342 
Val Thr Asp Pro Ala Tyr Glu Asp Val Asn Asn Cys His Glu Arg Ala 
90 95 100 

ttt gtg ttc atg cac aag atg cct cgt ctg tgg eta gat tac tgc cag 390 
Phe Val Phe Met His Lys Met Pro Arg Leu Trp Leu Asp Tyr Cys Gin 
105 110 115 

ttc etc atg gac cag ggg cgc gtc aca cac acc cgc cgc acc ttc gac 438 
Phe Leu Met Asp Gin Gly Arg Val Thr His Thr Arg Arg Thr Phe Asp 
120 125 130 

cgt gcc etc egg gca ctg ccc ate acg cag cac tct cga att tgg ccc 486 
Arg Ala Leu Arg Ala Leu Pro lie Thr Gin His Ser Arg He Trp Pro 
135 140 145 150 

ctg tat ctg cgc ttc ctg cgc tea cac cca ctg cct gag aca get gtg 534 
Leu Tyr Leu Arg Phe Leu Arg Ser His Pro Leu Pro Glu Thr Ala Val 
155 160 165 

cga ggc tat egg cgc ttc etc aag ctg agt cct gag agt gca gag gag 582 
Arg Gly Tyr Arg Arg Phe Leu Lys Leu Ser Pro Glu Ser Ala Glu Glu 
170 175 180 

tac att gag tac etc aag tea agt gac egg ctg gat gag gcc gcc cag 630 
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Tyr He Glu Tyr Leu Lys Ser Ser Asp Arg Leu Asp Glu Ala Ala Gin 

185 190 195 

cgc ctg gcc acc gtg gtg aac gac gag cgt ttc gtg tct aag gcc ggc 678 

Arg Leu Ala Thr Val Val Asn Asp Glu Arg Phe Val Ser Lys Ala Gly 
200 205 210 

aag tec aac tac cag ctg tgg cac gag ctg tgc gac etc ate tec cag 726 
Lys Ser Asn Tyr Gin Leu Trp His Glu Leu Cys Asp Leu He Ser Gin 
215 220 225 230 

aat ccg gac aag gta cag tec etc aat gtg gac gcc ate ate cgc ggg 774 

Asn Pro Asp Lys Val Gin Ser Leu Asn Val Asp Ala He He Arg Gly 
235 240 245 

ggc etc acc cgc ttc acc gac cag ctg ggc aag etc tgg tgt tct etc 822 

Gly Leu Thr Arg Phe Thr Asp Gin Leu Gly Lys Leu Trp Cys Ser Leu 
250 255 260 

gcc gac tac tac ate cgc age ggc cat ttc gag aag get egg gac gtg 870 

Ala Asp Tyr Tyr He Arg Ser Gly His Phe Glu Lys Ala Arg Asp Val 

265 270 275 

tac gag gag gcc ate egg aca gtg atg acc gtg egg gac ttc aca cag 918 

Tyr Glu Glu Ala He Arg Thr Val Met Thr Val Arg Asp Phe Thr Gin 
280 285 290 
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gtg ttt gac age tac gec cag ttc gag gag age atg ate get gca aag 966 
Val Phe Asp Ser Tyr Ala Gin Phe Glu Glu Ser Met lie Ala Ala Lys 
295 300 305 310 



atg gag ace gee teg gag ctg ggg cgc gag gag gag gat gat gtg gac 1014 
Met Glu Thr Ala Ser Glu Leu Gly Arg Glu Glu Glu Asp Asp Val Asp 
315 320 325 



ctg gag ctg cgc ctg gec cgc ttc gag cag etc ate age egg egg ccc 1062 
Leu Glu Leu Arg Leu Ala Arg Phe Glu Gin Leu lie Ser Arg Arg Pro 
330 335 340 

ctg etc etc aac age gtc ttg ctg cgc caa aac cca cac cac gtg cac 1110 

Leu Leu Leu Asn Ser Val Leu Leu Arg Gin Asn Pro His His Val His 
345 350 355 

gag tgg cac aag cgt gtc gec ctg cac cag ggc cgc ccc egg gag ate 1158 

Glu Trp His Lys Arg Val Ala Leu His Gin Gly Arg Pro Arg Glu He 

360 365 370 



ate aac acc tac aca gag get gtg cag acg gtg gac ccc ttc aag gee 1206 
He Asn Thr Tyr Thr Glu Ala Val Gin Thr Val Asp Pro Phe Lys Ala 
375 380 385 390 



aca ggc aag ccc cac act ctg tgg gtg gcg ttt gee aag ttt tat gag 



1254 
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Thr Gly Lys Pro His Thr Leu Trp Val Ala Phe Ala Lys Phe Tyr Glu 
395 400 405 

gac aac gga cag ctg gac gat gcc cgt gtc ate ctg gag aag gee ace 1302 
Asp Asn Gly Gin Leu Asp Asp Ala Arg Val He Leu Glu Lys Ala Thr 
410 415 420 

aag gtg aac ttc aag cag gtg gat gac ctg gca age gtg tgg tgt cag 1350 
Lys Val Asn Phe Lys Gin Val Asp Asp Leu Ala Ser Val Trp Cys Gin 
425 430 435 



tgc gga gag ctg gag etc cga cac gag aac tac gat gag gcc ttg egg 1398 

Cys Gly Glu Leu Glu Leu Arg His Glu Asn Tyr Asp Glu Ala Leu Arg 

440 445 450 

ctg ctg cga aag gcc acg gcg ctg cct gcc cgc egg gcc gag tac ttt 1446 

Leu Leu Arg Lys Ala Thr Ala Leu Pro Ala Arg Arg Ala Glu Tyr Phe 
455 460 465 470 

gat ggt tea gag ccc gtg cag aac cgc gtg tac aag tea ctg aag gtc 1494 

Asp Gly Ser Glu Pro Val Gin Asn Arg Val Tyr Lys Ser Leu Lys Val 
475 480 485 



tgg tec atg etc gcc gac ctg gag gag age etc ggc acc ttc cag tec 1542 
Trp Ser Met Leu Ala Asp Leu Glu Glu Ser Leu Gly Thr Phe Gin Ser 
490 495 500 
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acc aag gcc gtg tac gac cgc ate ctg gac ctg cgt ate gca aca ccc 1590 
Thr Lys Ala Val Tyr Asp Arg He Leu Asp Leu Arg He Ala Thr Pro 
505 510 515 

cag ate gtc ate aac tat gcc atg ttc ctg gag gag cac aag tac ttc 1638 
Gin He Val He Asn Tyr Ala Met Phe Leu Glu Glu His Lys Tyr Phe 
520 525 530 



gag gag age ttc aag gcg tac gag cgc ggc ate teg ctg ttc aag tgg 
Glu Glu Ser Phe Lys Ala Tyr Glu Arg Gly He Ser Leu Phe Lys Trp 
535 540 545 550 



1686 



ccc aac gtg tec gac ate tgg age acc tac ctg acc aaa ttc att gcc 1734 
Pro Asn Val Ser Asp He Trp Ser Thr Tyr Leu Thr Lys Phe He Ala 
555 560 565 

cgc tat ggg ggc cgc aag ctg gag egg gca egg gac ctg ttt gaa cag 1782 
Arg Tyr Gly Gly Arg Lys Leu Glu Arg Ala Arg Asp Leu Phe Glu Gin 
570 575 580 



get ctg gac ggc tgc ccc cca aaa tat gcc aag acc ttg tac ctg ctg 1830 
Ala Leu Asp Gly Cys Pro Pro Lys Tyr Ala Lys Thr Leu Tyr Leu Leu 
585 590 595 



tac gca cag ctg gag gag gag tgg ggc ctg gcc egg cat gcc atg gcc 



1878 
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Tyr Ala Gin Leu Glu Glu Glu Trp Gly Leu Ala Arg His Ala Met Ala 
600 605 610 

gtg tac gag cgt gcc acc agg gcc gtg gag ccc gcc cag cag tat gac 1926 
Val Tyr Glu Arg Ala Thr Arg Ala Val Glu Pro Ala Gin Gin Tyr Asp 
615 620 625 630 

atg ttc aac ate tac ate aag egg gcg gcc gag ate tat ggg gtc acc 1974 
Met Phe Asn He Tyr He Lys Arg Ala Ala Glu He Tyr Gly Val Thr 
635 640 645 

cac acc cgc ggc ate tac cag aag gcc att gag gtg ctg teg gac gag 2022 
His Thr Arg Gly He Tyr Gin Lys Ala He Glu Val Leu Ser Asp Glu 
650 655 660 

cac gcg cgt gag atg tgc ctg egg ttt gca gac atg gag tgc aag etc 2070 
His Ala Arg Glu Met Cys Leu Arg Phe Ala Asp Met Glu Cys Lys Leu 
665 670 675 

ggg gag att gac cgc gcc egg gcc ate tac age ttc tgc tec cag ate 2118 
Gly Glu He Asp Arg Ala Arg Ala He Tyr Ser Phe Cys Ser Gin He 
680 685 690 

tgt gac ccc egg acg acc ggc gcg ttc tgg cag acg tgg aag gac ttt 2166 
Cys Asp Pro Arg Thr Thr Gly Ala Phe Trp Gin Thr Trp Lys Asp Phe 
695 700 705 710 
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gag gtc egg cat ggc aat gag gac acc ate aag gaa atg ctg cgt ate 2214 
Glu Val Arg His Gly Asn Glu Asp Thr He Lys Glu Met Leu Arg He 
715 720 725 

egg cgc age gtg cag gec acg tac aac acg cag gtc aac ttc atg gec 2262 
Arg Arg Ser Val Gin Ala Thr Tyr Asn Thr Gin Val Asn Phe Met Ala 
730 735 740 



teg cag atg etc aag gtc teg ggc agt gec acg ggc acc gtg tct gac 
Ser Gin Met Leu Lys Val Ser Gly Ser Ala Thr Gly Thr Val Ser Asp 
745 750 755 



2310 



ctg gec cct ggg cag agt ggc atg gac gac atg aag ctg ctg gaa cag 2358 
Leu Ala Pro Gly Gin Ser Gly Met Asp Asp Met Lys Leu Leu Glu Gin 
760 765 770 

egg gca gag cag ctg gcg get gag gcg gag cgt gac cag ccc ttg cgc 2406 
Arg Ala Glu Gin Leu Ala Ala Glu Ala Glu Arg Asp Gin Pro Leu Arg 
775 780 785 790 



gec cag age aag ate ctg ttc gtg agg agt gac gec tec egg gag gag 2454 
Ala Gin Ser Lys He Leu Phe Val Arg Ser Asp Ala Ser Arg Glu Glu 
795 800 805 



ctg gca gag ctg gca cag cag gtc aac ccc gag gag ate cag ctg ggc 



2502 
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Leu Ala Glu Leu Ala Gin Gin Val Asn Pro Glu Glu lie Gin Leu Gly 
810 815 820 

gag gac gag gac gag gac gag atg gac ctg gag ccc aac gag gtt egg 2550 
Glu Asp Glu Asp Glu Asp Glu Met Asp Leu Glu Pro Asn Glu Val Arg 
825 830 835 

ctg gag cag cag age gtg cca gec gca gtg ttt ggg age ctg aag gaa 2598 
Leu Glu Gin Gin Ser Val Pro Ala Ala Val Phe Gly Ser Leu Lys Glu 
840 845 850 

gac tgacccgtcc ctcccccatc ccccctcccc accccctccc caatacagct 2651 

Asp 

855 



acgtttgtac aaaaaaaaaa aaaaaaaaaa aaa 



<210> 2 
<211> 855 
<212> PRT 

<213> Homo sapiens 



2684 



<400> 2 

Met Val Val Met Ala Arg Leu Ser Arg Pro Glu Arg Pro Asp Leu Val 
15 10 15 
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Phe Glu Glu Glu Asp Leu Pro Tyr Glu Glu Glu He Met Arg Asn Gin 
20 25 30 

Phe Ser Val Lys Cys Trp Leu Arg Tyr He Glu Phe Lys Gin Gly Ala 
35 40 45 

Pro Lys Pro Arg Leu Asn Gin Leu Tyr Glu Arg Ala Leu Lys Leu Leu 
50 55 60 

Pro Cys Ser Tyr Lys Leu Trp Tyr Arg Tyr Leu Lys Ala Arg Arg Ala 
65 70 75 80 

Gin Val Lys His Arg Cys Val Thr Asp Pro Ala Tyr Glu Asp Val Asn 
85 90 95 

Asn Cys His Glu Arg Ala Phe Val Phe Met His Lys Met Pro Arg Leu 
100 105 110 

Trp Leu Asp Tyr Cys Gin Phe Leu Met Asp Gin Gly Arg Val Thr His 
115 120 125 

Thr Arg Arg Thr Phe Asp Arg Ala Leu Arg Ala Leu Pro lie Thr Gin 
130 135 140 



His Ser Arg He Trp Pro Leu Tyr Leu Arg Phe Leu Arg Ser His Pro 
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145 150 155 160 

Leu Pro Glu Thr Ala Val Arg Gly Tyr Arg Arg Phe Leu Lys Leu Ser 
165 170 175 

Pro Glu Ser Ala Glu Glu Tyr He Glu Tyr Leu Lys Ser Ser Asp Arg 
180 185 190 

Leu Asp Glu Ala Ala Gin Arg Leu Ala Thr Val Val Asn Asp Glu Arg 
195 200 205 

Phe Val Ser Lys Ala Gly Lys Ser Asn Tyr Gin Leu Trp His Glu Leu 
210 215 220 

Cys Asp Leu He Ser Gin Asn Pro Asp Lys Val Gin Ser Leu Asn Val 
225 230 235 240 

Asp Ala He He Arg Gly Gly Leu Thr Arg Phe Thr Asp Gin Leu Gly 
245 250 255 

Lys Leu Trp Cys Ser Leu Ala Asp Tyr Tyr He Arg Ser Gly His Phe 
260 265 270 

Glu Lys Ala Arg Asp Val Tyr Glu Glu Ala He Arg Thr Val Met Thr 
275 280 285 
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Val Arg Asp Phe Thr Gin Yal Phe Asp Ser Tyr Ala Gin Phe Glu Glu 
290 295 300 

Ser Met He Ala Ala Lys Met Glu Thr Ala Ser Glu Leu Gly Arg Glu 
305 310 315 320 

Glu Glu Asp Asp Yal Asp Leu Glu Leu Arg Leu Ala Arg Phe Glu Gin 
325 330 335 

Leu He Ser Arg Arg Pro Leu Leu Leu Asn Ser Val Leu Leu Arg Gin 
340 345 350 

Asn Pro His His Yal His Glu Trp His Lys Arg Val Ala Leu His Gin 
355 360 365 

Gly Arg Pro Arg Glu lie He Asn Thr Tyr Thr Glu Ala Val Gin Thr 
370 375 380 

Val Asp Pro Phe Lys Ala Thr Gly Lys Pro His Thr Leu Trp Val Ala 
385 390 395 400 

Phe Ala Lys Phe Tyr Glu Asp Asn Gly Gin Leu Asp Asp Ala Arg Val 
405 410 415 



He Leu Glu Lys Ala Thr Lys Val Asn Phe Lys Gin Val Asp Asp Leu 
420 425 430 
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Ala Ser Val Trp Cys Gin Cys Gly Glu Leu Glu Leu Arg His Glu Asn 
435 440 445 

Tyr Asp Glu Ala Leu Arg Leu Leu Arg Lys Ala Thr Ala Leu Pro Ala 
450 455 460 

Arg Arg Ala Glu Tyr Phe Asp Gly Ser Glu Pro Val Gin Asn Arg Val 
465 470 475 480 

Tyr Lys Ser Leu Lys Val Trp Ser Met Leu Ala Asp Leu Glu Glu Ser 
485 490 495 

Leu Gly Thr Phe Gin Ser Thr Lys Ala Val Tyr Asp Arg lie Leu Asp 
500 505 510 

Leu Arg lie Ala Thr Pro Gin He Val lie Asn Tyr Ala Met Phe Leu 
515 520 525 

Glu Glu His Lys Tyr Phe Glu Glu Ser Phe Lys Ala Tyr Glu Arg Gly 
530 535 540 

He Ser Leu Phe Lys Trp Pro Asn Val Ser Asp He Trp Ser Thr Tyr 
545 550 555 560 

Leu Thr Lys Phe He Ala Arg Tyr Gly Gly Arg Lys Leu Glu Arg Ala 
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565 570 575 

Arg Asp Leu Phe Glu Gin Ala Leu Asp Gly Cys Pro Pro Lys Tyr Ala 
580 585 590 

Lys Thr Leu Tyr Leu Leu Tyr Ala Gin Leu Glu Glu Glu Trp Gly Leu 
595 600 605 

Ala Arg His Ala Met Ala Val Tyr Glu Arg Ala Thr Arg Ala Val Glu 
610 615 620 

Pro Ala Gin Gin Tyr Asp Met Phe Asn He Tyr He Lys Arg Ala Ala 
625 630 635 640 

Glu He Tyr Gly Val Thr His Thr Arg Gly He Tyr Gin Lys Ala He 
645 650 655 

Glu Val Leu Ser Asp Glu His Ala Arg Glu Met Cys Leu Arg. Phe Ala 
660 665 670 

Asp Met Glu Cys Lys Leu Gly Glu He Asp Arg Ala Arg Ala He Tyr 
675 680 685 



Ser Phe Cys Ser Gin He Cys Asp Pro Arg Thr Thr Gly Ala Phe Trp 
690 695 700 
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Gin Thr Trp Lys Asp Phe Glu Val Arg His Gly Asn Glu Asp Thr He 
705 710 715 720 

Lys Glu Met Leu Arg He Arg Arg Ser Val Gin Ala Thr Tyr Asn Thr 
725 730 735 

Gin Val Asn Phe Met Ala Ser Gin Met Leu Lys Val Ser Gly Ser Ala 
740 745 750 

Thr Gly Thr Val Ser Asp Leu Ala Pro Gly Gin Ser Gly Met Asp Asp 
755 760 765 

Met Lys Leu Leu Glu Gin Arg Ala Glu Gin Leu Ala Ala Glu Ala Glu 
770 775 780 

Arg Asp Gin Pro Leu Arg Ala Gin Ser Lys He Leu Phe Val Arg Ser 
785 790 795 800 

Asp Ala Ser Arg Glu Glu Leu Ala Glu Leu Ala Gin Gin Val Asn Pro 
805 810 815 

Glu Glu He Gin Leu Gly Glu Asp Glu Asp Glu Asp Glu Met Asp Leu 
820 825 830 



Glu Pro Asn Glu Val Arg Leu Glu Gin Gin Ser Val Pro Ala Ala Val 
835 840 845 
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Phe Gly Ser Leu Lys Glu Asp 
850 855 
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